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doi:10.1016/j.iimb.2011.06.004Abstract We suggest that marketers actively participate in reducing unit costs during new
product development, consistent with the theme of integrated marketing and manufacturing.
Most marketing managers misjudge the impact on gross profit of reducing variable unit
manufacturing costs, mistakenly believing that such cost reductions yield decreasing or linear
returns while they actually generate increasing returns.
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determining the optimal cost reduction strategy during new
product development (NPD). For example, should the
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cerned with cost-related decisions even though these issuesrofessors John R. Hauser and
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ponsibility of Indian Institutehave traditionally been the purview of the engineering and
manufacturing functions of the firm? Our analysis shows
that, in many cases, marketers should be involved in these
decisions from the outset, consistent with prior research on
the need for integration between marketing and
manufacturing during NPD (Griffin & Hauser, 1996; Kahn,
1996; Wheelwright & Clark, 1992). What is the profit
impact of reducing unit manufacturing cost e do incre-
mental cost reductions yield increasing or diminishing
returns? Are we training MBAs in a way that promotes
sufficient integration across the disciplines of marketing,
optimal pricing, and unit cost reduction for new products?
One way of testing the degree to which these interre-
lationships between pricing, unit cost, and marketing
success are perceived is to ask managers and marketers
directly about the returns to investment in unit cost
reduction in a stylised, hypothetical setting.
Consider Fig. 1’s multiple choice question posed in a web
survey to 111 managers and employees at two international
firms. The first is an FMCG (fast moving consumer goods)
company or CPG (consumer product goods) company, and
the second an advertising agency. Their responses are
summarised in Table 1.
Managers and marketing employees at two firms responded to the following web-based, 
multiple choice question: 
A firm faces high variable costs for its new almond crunch snack, and revenues are vulnerable 
because customers are price sensitive (i.e. the demand curve slopes sharply downward and the 
quantity sold drops as prices rise). The product manager can invest either one-, two- or three 
million dollars, respectively, to reduce variable costs by a low (20%), medium (40%), or high 
amount (60%) per unit.  Price is set to maximise gross profit, which equals [Unit Price - Unit 
Cost] x Quantity Sold.  You are asked by your friend, the product manager: 
 ‘Which of the three million dollars that I might invest would generate the greatest 
 overall increment in gross profits (revenues minus variable costs)?
Is it the first million, the second million, or third million? Why?’ 
Choose your single best answer below: (Please check just one of the three choices as your preferred answer.)
The first million dollars would 
add the most incremental gross 
profit since additional 
investments would yield 
diminishing returns. The first 
penny of cost reduction is 
more profitable than the last 
penny. 
Each million dollars invested 
will yield the same incremental 
gross profit, which increases 
linearly in the amount of unit 
cost reduction. This happens 
because it's optimal to hold price 
the same and just reap the cost 
savings. 
The third million dollars invested 
would add more gross profit than 
either of the first two million 
because returns increase in unit 
cost reduction. This happens 
because it's optimal to pass on 
some of the cost savings as lower 
prices. 
Fig. 1 Web-based multiple choice survey.
132 E. Dahan, V. SrinivasanThe ‘Self’ rows of Table 1 summarise the percentage of
respondents who chose each of the three answers about
returns to unit cost reduction at each firm, while the ‘E
[Others]’ rows summarise the mean expectations of other
respondents, as suggested in Dahan (2010). So, for
example, while 27% of the 33 respondents from the FMCG
firm believed that the first million dollars produced the
highest incremental gross profit, i.e., that diminishing
returns were in effect, those same respondents estimated
that 40% of others responding from their firm would choose
diminishing returns. Two observations worth noting are that
these individuals are quite divided about the truth of this
situation and that the majority of people (51e68% in these
particular surveys) believe that increasing returns do not
derive from investment in unit cost reduction.
We show that, contrary to the economic intuition of
diminishing or linear returns, cost reductions do yield
increasing returns. We further identify the conditions under
which an optimal level of investment in unit cost reduction
may be identified. Of course the ‘real’ answer here is more
complex, andwe suggest that careful concept selection (e.g.
Altschuler, 1996; Dahan & Mendelson, 2001; Dahan &
Srinivasan, 2000; Pugh, 1996; Srinivasan, Lovejoy, & Beach,
1997), target costing and sourcing (Chew & Cooper, 1996),
design for manufacturability and assembly (Boothroyd,
Dewhurst, and Knight 1994), set-based methodologies
(Ward, Liker, Cristiano and Sobek 1995), operationalTable 1 Responses to the unit cost reduction survey
question
Diminishing
returns
Linear
returns
Increasing
returns
FMCG Firm Self (n Z 33) 27% 24% 49%
FMCG Mean E[Others] 40% 28% 32%
Ad Firm Self (nZ 78) 27% 27% 46%
Ad Firm Mean E[Others] 32% 31% 37%efficiency (Imai, 1986; Lee, 1996), and the use of post-
ponement (Feitzinger & Lee, 1997), modularity (Baldwin &
Clark, 2000), and platforms (Meyer & Lehnerd, 1997; Ulrich
& Eppinger, 2000) can all contribute. These approaches
complement the direct benefits of investing in unit cost
reduction achieved through clever design.
Prior research has highlighted the significance of unit
cost reduction, and the interplay between unit costs,
profit-optimising pricing, and sales volume. Savaskan,
Bhattacharya and Van Wassenhove (2004) model the cost
reduction impact of having consumers return products for
remanufacturing, for example toner cartridges from laser
printers, and show that the distribution agent closest to the
customer, here the retailer, is the most effective investor in
cost reduction. Gilbert and Cvsa (2003) model the need for
pricing commitments from upstream supply chain members
to induce downstream investment in cost reduction. And
Gupta and Loulou (1998) analyse the impact of channel
coordination on manufacturer incentives to reduce unit
cost. While all three papers emphasise the benefits of
investment in cost reduction, they all assume simple linear
demand (as we study in Example 1, provided subsequently),
and do not address the question of increasing returns to
unit cost reduction, nor the importance of investing early in
cost reduction even for new products.
In this paper, we focus on the nature of the impact of
unit cost reduction on gross profits. Our findings regarding
the profit impact of cost reduction efforts run counter to
many managers’ and academics’ intuitions. We find that
early and effective cost savings efforts may improve the
chances of new product success to a greater extent than is
commonly believed, and that the payoffs from unit cost
reduction justify significant investment in ‘smarter’ design
during the NPD process (Ulrich & Pearson, 1998). In fact,
the potential for unit cost reduction may be an important
criterion when selecting a new product concept from
amongst competing ideas. The reasons for many marketing
managers’ incorrect beliefs regarding returns to unit cost
Increasing returns to unit cost reductions 133reduction may stem from a lack of integration between
marketing, operations, and cost accounting both at the
business school and firm levels. Also, conventional wisdom
about pricing at ‘what the market will bear’, independent
of cost, may be misleading many.
We proceed by distinguishing between the possible
returns to unit cost reduction and proving the broad
conditions under which increasing returns apply in the first
section. Then we show added benefits of unit cost reduc-
tion in the second section, and the optimal level of
investment in unit cost reduction in the third section. We
conclude with some insights about how to improve MBA
students’ and managers’ understanding about the interac-
tions between marketing, optimal pricing, and the optimal
level of unit cost reduction.
Increasing, linear or decreasing returns?
Consider the three possibilities depicted in Fig. 2. In all
cases, the product in question is assumed to remain
constant in the perceptions of customers. That is, any
changes required to achieve unit cost reductions are
assumed to have no effect on the desirability of,
willingness-to-pay for, or probability of purchase of the
product at any given price. For instance, cost reductions
may be brought about by design for manufacturability and
assembly (Boothroyd, Dewhurst and Knight 1994), greater
efficiency in manufacturing systems, or by sourcing through
lower cost suppliers, none of which alter the functionality
or appearance of the product.
In the lower (dotted) curve, investments in unit cost
reduction improve gross profit, defined as revenues minus
variable direct costs, and exhibit diminishing returns. That is,
the first cent of unit cost reduction has a greater impact on
gross profit than the next cent of cost reduction. This fits the
general economic intuition of diminishing returns. Themiddle
(solid) line depicts a linear relationship between cost reduc-
tion and profit, consistent with the idea that unit costs do not
necessarily affect revenues, so the firm reaps additionalUnit cost reduction 
Gross
profit
Initial 
unit 
cost 
Reduced
unit 
cost 
Decreasing 
(Concave) 
returns 
Increasing 
(Convex) 
returns 
Fig. 2 Do unit cost reductions yield increasing, constant or
decreasing returns?profits from cost reduction only in the form of higher unit
margin, which goes up linearly with cost reduction. This is
consistentwith thenotion that prices should not varybasedon
costs, but rather on ‘what the market will bear’.
Finally, the upper (dashed) curve depicts increasing
returns, implying that cost reduction produces benefits
beyond simple unit margin improvements at existing
volumes, and that prices and volumes must adjust to unit
cost reductions in order to maximise profit. It is this third,
somewhat counterintuitive, scenario that is supported by
the following economic analysis. Our proof of the convexity
(increasing returns) of gross profit as a function of unit cost
reduction rests on four assumptions.
Assumptions
[A1] Proportional costs. Total Variable Cost (TVC ) is
proportional to quantity (q), so that TVCðqÞZc,q, where c
denotes the unit (variable) cost.
[A2] Downward sloping demand. The quantity demanded,
q(p), is a monotonically decreasing function of price (p):
i.e., vq=vp < 0 for all p.
[A3] Unique profit-maximising price. For any given unit
cost c, the gross profit function, pZ½p qðpÞ  TVCðqÞ, is
strictly quasi-concave and smooth in p, and therefore has
a unique, profit-maximising price, p*, at which point the
function is locally strictly concave, i.e., v2p=vp2 < 0 at p
).
(See Fig. 3.)
[A4] Positive gross profit. Unit cost, c, is such that the
optimal gross profit is strictly positive, i.e., p) > c and
qðp)Þ > 0.
Assumption [A2] does not imply that we consider only
the case of pure monopoly. In the case of competition with
differentiated products, we assume that the price reactions
of competitors to the firm’s price change are such that the
net effect on quantity is monotonic, as stated in [A2].
Fig. 3 illustrates the process by which an optimal price is
set based on the unit cost of the product. For a given unitUnit price 
Gross 
profit 
 p* 
high 
cost 
 p* 
low 
cost 
    High 
  unit 
cost 
     Low 
   unit 
cost 
 c high
 c 
low 
0
Fig. 3 Profit is maximised at a unique price which depends
on unit cost.
Unit cost reduction
profit
Gross
u
c
u
c
Fig. 4 Intuition underlying profit convexity.
134 E. Dahan, V. Srinivasancost, gross profit declines to the left of p) since the unit
margin is reduced too much, and declines to the right of p)
because the sales volume is reduced too much. Thus, p)
represents the point at which the tension between unit
gross margin and total volume is optimised. The figure
shows the effects of having two possible unit costs, chigh
and clow, for a product that is identical as perceived by
consumers. Note that gross profits are consistently higher
under the clow regime as would be expected. Note also that
the gross-profit-maximising price, p), differs between the
two scenarios, and is lower under the lower-cost regime.
Using the above four assumptions, we first show that
optimal prices strictly decrease when cost reductions are
achieved. That is, it is optimal to pass on at least some
portion of unit cost reductions to consumers in the form of
lower prices.
Lemma
The optimal price is increasing in cost, i.e., dp)=dc > 0.
Proof
The first order condition (FOC) for maximising the gross
profit function in [A3] by setting price optimally is:
FOCZ
vp
vp
Z
v½ðp cÞ  qðpÞ
vp
Zðp cÞvq
vp
þ qðpÞZ0: ð1Þ
By invoking the Implicit Function Theorem at p*, we see
that:
dp)
dc
Z
vFOC=vc
vFOC=vp
Z
vq=vp
v2p=vp2
> 0; ð2Þ
since vq=vp < 0 by [A2] and v
2p=vp2 < 0 at p
) by [A3]. #
Thus when pricing optimally, and given our assumptions,
unit cost reductions lead to strictly lower prices. This effect
of lower costs leading to lower prices has been observed
empirically (cf. Lee, Martin, & Matsuo, 1997).
Employing the Lemma, we now show that gross profits
exhibit increasing returns to cost reduction. That is, p is
convex in c.
Theorem
For any demand function, q(p), meeting assumptions [A1]
-[A4], the optimal gross profit,pðp); cÞZðp)  cÞ  qðp)Þ is
strictly decreasing and strictly convex in unit cost, c. That
is,
d2pðp); cÞ
dc2
> 0. Consequently, gross profit returns to unit
cost reductions are strictly increasing and strictly convex.
Proof
Differentiating pðp); cÞZðp)  cÞ  qðp)Þ with respect to c,
we havedpðp);cÞ
dc
Z
vp
vc
þ vp
vp)
dp)
dc
Z qðp)Þ þ vp
vp)
,
dp)
dc
Z qðp)Þ
ð3Þ
since, by the first order condition (1),
vp
vp)
Z0. From the fact
that qðp)Þ > 0 in [A4] it follows that profit is strictly
decreasing in c, i.e., that profit is strictly increasing with
cost reductions. Differentiating (3) one additional time, we
get
d2pðp);cÞ
dc2
Z vq
vp)
,
dp)
dc
: ð4Þ
Since
vq
vp)
< 0 by [A2] and
dp)
dc
> 0 by the Lemma,
d2pðp); cÞ
dc2
> 0. Q.E.D
The profit convexity result of Theorem 1 is intuitively
explained by Fig. 4.
When unit cost is high before cost reduction efforts, as
at chigh, the optimal price is correspondingly high (Lemma
1) and the sales volume is therefore low. Thus, reducing
a high unit cost by 1 cent has a small effect on gross profit
since the volume being sold is small. When unit cost is much
lower after significant cost reduction, as at clow, the impact
is greater since the same 1 cent saving applies to a higher
volume of units sold since the optimal price will now be
lower. The higher volumes resulting from lower prices may
derive from both greater per customer consumption and
a greater number of customers when price is lowered.
Another way of intuitively seeing the convexity result is
to observe that if the price is held constant, gross profit
increases linearly with the amount of unit cost reduction.
Beyond this direct benefit of cost reduction, the firm has
the flexibility to change its price with any reduction in cost,
and garner an indirect benefit from pricing flexibility.
Because this added flexibility, if optimally exercised, can
only increase gross profits over and above the direct linear
improvement, the profit curve will be higher than the
tangent to the curve. Because this phenomenon holds true
for every value of unit cost, the profit curve is a convex-
increasing function of the amount of unit cost reduction.
Fig. 5 Non-linear cost curves.
Increasing returns to unit cost reductions 135Assumptions [A2] through [A4] are reasonable in that
they are likely to hold in most situations. However,
assumption [A1] states that the total variable cost (TVC ) is
proportional to the quantity (q), TVCðqÞZc,q. In the
Appendix we show that the Lemma and Theorem continue
to hold in the presence of non-linear cost curves (e.g.,
economies of scale) of the form TVCðqÞZc,fðqÞ, where
fðqÞ > 0, f 0ðqÞ > 0 and c is a cost parameter that can be
reduced.1 (In order to make the parameter c refer to the
marginal cost at q Z 0, the function f(q) is defined so that
fð0ÞZ0 and f 0ð0ÞZ1.) See Fig. 5 in the context of a cost
curve exhibiting economies of scale. (However, we note
that f(q) need not be concave.)
We now analyse two well-known demand functions,
linear demand and constant elasticity, to illustrate the
result.
Example 1. Linear demand. As a simple example of
increasing returns, consider a monopolist facing a demand
curve that is linear in price, 0  p < 1, with m being the
slope of the demand curve, c being the constant marginal
cost of production (0  c < p, consistent with [A4]), and q
the quantity sold.
Linear Demand Function : qZm ð1 pÞ
Profit : pZðp cÞ m ð1 pÞ
To maximise profit, p, the firm sets its price at p)Zðcþ 1Þ=2
and realises profits of p)ðcÞZm ð1 cÞ2=4 at
q)Zm ð1 cÞ=2. Thus, dp2ðcÞ=dc2Zm=2 > 0 ði:e: p is
convex in cÞ. The second derivative of profit with respect to
unit cost is positive for the negatively sloped linear demand
function, thus confirming increasing returns to unit cost
reductions. As expected, cost reductions lead to price red-
uctions ðdp)=dc > 0Þ, and volume increases ðdq)=dc < 0Þ.
Example 2. Constant elasticity demand. Similarly, the firm
may face demand with constant price elasticity, e.
Demand Function : qZkpe;Profit : pZðp cÞ  kpe1 We assume that the function f(q) is such that assumption [A3]
holds.To maximise profit, p, the firm sets its price at
p)Zc ½e=ðe 1Þ with q)Zk ½e=ðe 1Þece, and real-
ises profits of p)ðcÞZK=ce1, where KZkee=ðe 1Þeþ1.
Note that e > 1 in order to satisfy [A4]. The second deriv-
ative of profit with respect to unit cost is dp2ðcÞ=dc2Z
Kðe 1ÞðeÞ,ce1 > 0, which is positive for any elasticity
greater than one, again confirming increasing returns to
unit cost reductions. Again, cost reductions lead to price
reductions ðdp)=dc > 0Þ, which lead to volume increases
ðdq)=dc < 0Þ.
The relationshipbetweenunit cost, optimal priceandgross
profit is illustrated graphically in Fig. 6, which we label ‘The
profit saddle’. Note that optimal prices decrease as unit costs
decrease. The convexity result shows up as the ridge of the
saddle (dotted line), and comprises the set of points at which
profit is optimised for each possible unit cost.
Additional benefits of cost reduction
Beyond the cost-price-profit relationship captured by
Theorem 1 and the Profit Saddle of Fig. 6, there are four
additional benefits of designing in lower unit costs early in
the new product development process: (1) accelerated
learning, (2) reduced per unit channel cost, (3) fewer
defects, and (4) strategic benefits.
Added benefit 1: Learning curve virtuous cycle
The Learning Curve, the phenomenon by which cumulative
production volumes lead to ongoing decreases in unit cost,
as in Fig. 7 (Abernathy, 1978), implies that higher volumes
(resulting from lower prices) may lead to accelerated
learning and further cost reduction.
For example, Willyard and McClees (1987) estimate that
variable costs decrease by 22% each time the volume of
production doubles in certain high-tech applications.
As illustrated in Fig. 8, starting off with a lower unit cost
through careful design choices early in the NPD process
leads to a virtuous cycle in which the firm rides down the
learning curve faster.Fig. 6 The profit saddle.
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136 E. Dahan, V. SrinivasanLower unit costs at the design phase gives the firm
a ‘head start’ on the competition in its race down the
learning curve, and translates into a higher net present
value of future gross profits.
Added benefit 2: Reduced unit channel cost
Unit cost reduction may reduce unit channel cost by virtue
of increased volume. Wholesalers and retailers, a signifi-
cant portion of whose costs does not vary directly with
volume, may now amortise their fixed costs over a larger
volume of the product, thereby reducing the per unit cost
of distribution. The channel may pass on some of these
savings to consumers, further stimulating sales volume.
Added benefit 3: Reduction in defects
Unit cost reduction may, ironically, improve product
quality. While intuition might dictate that lower unit cost
implies lower quality, research (Barkan and Hinkley 1994;
Mizuno, 1988; Taguchi, 1987) has demonstrated that cost
reduction efforts aimed at reducing the number of parts
and making assembly more efficient also reduce the
number of failure modes of the product, thereby reducing
defects. See Fig. 9.
Fig. 10 provides data from the leaders in design for
manufacturing and assembly, Boothroyd and Dewhurst,
claiming that efforts at reducing unit costs through design
for manufacturability and assembly (DFMA) not only reduce
costs through faster assembly and fewer parts, but also
reduce assembly defects and the need for service calls,
consistent with the improved quality argument above.
They further make the claim that time-to-market may
also be halved since the process of ramping up productionLow cost
reduces
optimal
price
Higher
volume
accelerates
learning
Low price
increases
demand
volume
Accelerated
learning
lowers
cost
Fig. 8 Learning curve virtuous cycle.becomes much easier when the product design has been
simplified for manufacturability (Smith & Reinertsen,
1998). Clearly, if product quality and reliability are
improved and time-to-market is shortened, profits should
improve as well.
Added benefit 4: Keeping competitors out of the
market
Unit cost reduction provides potential strategic benefits as
depicted in Fig. 11, based on research by Schmidt and
Porteus (2001). The ability to develop and manufacture
products at lower unit costs than competitors, here
captured by the cost competence factor, C, may be as
important as the ability to develop more innovative prod-
ucts, captured by R.
When the firm establishes itself as the low cost manu-
facturer (high cost competence factor C ), it dissuades
competitors from entering the market, leading to signifi-
cantly higher profits. By being competent at unit cost
reduction, incumbent market leaders are able to keep
potential entrants at bay.
Akella and Anshuman (2000) show that investments in
design architecture reuse not only lead to reduction in costs
as a first order effect, but also result in time-to-market
advantages and economies of scope, which they model as
real options to enter new businesses. Reuse of prior designs
leads to improvements in both the innovative competence
and cost competence illustrated in Fig. 11. They also point
out that firms typically focus on the direct benefits of cost
reduction (savings in engineering design costs) and ignoreFig. 10 Improvements from design for manufacturability and
assembly in lower case (DFMA). From Boothroyd & Dewhurst,
www.dfma.com (2004).
Fig. 12 Profit is optimised when marginal gross profit equals
marginal investment.
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Increasing returns to unit cost reductions 137the time-to-market and the economies of scope advantages
e even though these indirect advantages can far outweigh
the savings in engineering costs. Thus firms invest less than
optimally in design architecture reuse.
Optimal cost reduction
Having established the increasing returns to unit cost
reduction, one must weigh this against the ‘costs of cost
reduction’, which take the form of investments that are
independent of the volume of products sold. These
investments take many forms, each of which may
contribute to the overall reduction in unit cost. For
example, design for manufacturability and assembly
(DFMA), process automation, operational efficiency and
variance reduction, and improved purchasing have cumu-
lative effects on unit cost reduction. Analytically, these
potential investments can be summarised by a function as
depicted by the dashed curve in Fig. 12.
The dashed curve relates the level of investment in cost
reduction efforts, amortised to coincide with the time
frame used in the unit gross profit contribution analysis, to
their effect on unit costs. We assume that such investments
are made optimally to achieve the greatest amount of cost
reduction for the least amount of investment, making the
function convex (i.e. earlier investments have higher
payoffs). We further assume that the degree of convexity of
the investment function is greater than that of the gross
profit returns to unit cost reduction, the dotted line in
Fig. 12.
Under the above conditions, there exists a unique level
of investment in unit cost reduction at which net profits,
that is gross profit contribution minus the (amortised)
investment in cost reduction, is maximised. This occurs at
the point where the marginal benefit of reducing the unit
cost is equal to the marginal (amortised) investment
required to achieve that unit cost. Of course, a richer
analysis factoring in the added benefits of unit cost
reduction and more richly detailed investment function
might produce a less ‘clean’ result, but the analysis would
proceed along much the same lines.Discussion: Integration of marketing,
operations, economics and cost accounting
The clear cut implication that misjudging the increasing
returns of investment in unit cost reduction hurts profits
begs the question, why do marketing managers make this
mistake?
One simple answer is that marketers believe that
optimal pricing does not depend on unit cost (even though
it clearly does in the vast majority of situations). This might
be due to the conventional wisdom expressed succinctly by
Parade Magazine’s highest-IQ-on-the-planet columnist,
Marilyn Vos Savant (2005): ‘In a free-market economy, cost
doesn’t determine price. Prices are established by market
forcesdsuch as the competition and how much consumers
are willing to pay.’
Of course, the statement directly contradicts Lemma 1,
and if the above conventional wisdom entirely explains why
people misjudge returns to unit cost reduction, it would
imply that prices do not change when unit costs are
reduced, and that therefore the returns would be linear.
Similarly, many people expect diminishing returns
because that is a standard assumption in Economics text-
books (e.g., diminishing marginal utility of consumption).
Another possible reason the majority of marketing
decision makers are not confident about the returns to cost
reduction lies in the lack of integration between functional
silos with the firm and within business school programmes.
Further exacerbating the problem is a general lack of
enthusiasm for Accounting and Production/Operations, the
two subjects that are crucial to implementing unit cost
reduction. Table 2 shows a consistent lack of appreciation
for the usefulness of the core subjects in Accounting and
Production/Operations Management across multiple groups
of current and former students and executives from diverse
backgrounds.
Table 2 also shows that MBAs believe that others in their
peer group hold similar low opinions of the usefulness of
cost-centric subjects. Strategy is the most appreciated
core course, with Marketing and Finance not too far
Table 2 Most useful core subject learned in business school (current and recent MBAs and executives from a U.S. West Coast
business school)
Accounting Finance HR/OB Marketing Production/operations Strategy
Average across all groups 7% 22% 10% 22% 7% 31%
MBA Alumni Self (nZ 205) 6% 22% 9% 23% 9% 31%
MBA Alumni Mean E[Others] 12% 26% 11% 22% 10% 19%
Boston Alumni Self (nZ 16) 6% 19% 13% 31% 0% 31%
Boston Alum. Mean E[Others] 9% 28% 10% 28% 10% 16%
Italy Exec Ed Self (nZ 18) 0% 11% 6% 11% 6% 67%
Italy Exec Ed Mean E[Others] 11% 24% 8% 20% 10% 28%
138 E. Dahan, V. Srinivasanbehind. Apparently, topics of typical concern in the
boardroom are perceived to be more useful than those
focusing on the details of lowering unit cost. Most impor-
tantly, these results combined with a widespread lack of
insight about the returns to unit cost reduction suggest
a need for greater integration between these disciplines
within business schools and corporations.
In summary, unit cost reduction has been shown to have
increasing returns due to the attendant price reductions
and increased volume, and additional benefits due to the
virtuous cycle of the learning curve, reduced channel costs,
potential quality improvements, and strategic effects.
Despite the potential profit impact of these increasing
returns, they are not widely understood. The benefits of
investing in unit cost reduction should be traded off against
the investment required to achieve them. While unit cost
reduction efforts during NPD have traditionally been the
purview of manufacturing personnel in the firm, these
analyses suggest that their impact offers a pricing advan-
tage when developing new products for future marketing
success, and a strong need for integration between
marketing and other disciplines.
Appendix
Lemma (Non-linear cost function)
Given the Total Variable Cost Function, TVCðqÞZc,fðqÞ,
with fðqÞ > 0 and f 0ðqÞ > 0, the optimal price p) is
increasing in the cost parameter c, i.e., dp)=dc > 0.
Proof
The gross profit pZp,qðpÞ  c,fðqðpÞÞ. The first order
condition (FOC ) formaximisingpby setting price optimally is:
FOCZ
vp
vp
Zp q0ðpÞ þ qðpÞ  c f 0ðqÞ q0ðpÞZ0
By invoking the Implicit Function Theorem at p), we see
that:
dp)
dc
Z
vFOC=vc
vFOC=vp
Z
f 0ðqÞ q0ðpÞ
vp2=vp2
> 0;
since f 0ðqÞ > 0, q0ðpÞ < 0, by Assumption [A2], and
v2p=vp2 < 0 at p
) by [A3]. Thus dp)=dc > 0. Q.E.DTheorem (Non-linear cost function)
Given the Total Variable Cost Function, TVCðqÞZc,fðqÞ,
with fðqÞ > 0 and f 0ðqÞ > 0, the profit function is convex in
the cost parameter c, i.e.,
d2pðp); cÞ
dc2
> 0.
Proof
pðp);cÞ[p),qðp)Þ  c,fðqðp)ÞÞ:
dpðp);cÞ
dc
[
vp
vc
þ vp
vp)
dp)
dc
[
vp
vc
; because
vp
vp)
[0 by the FOC:
[ f½qðp)Þ < 0
d2pðp);cÞ
dc2
[ f 0½qðp)Þ q0ðp)Þ dp
)
dc
Because f 0ðqÞ > 0, q0ðpÞ < 0 (Assumption [A2]), and,
dp)=dc > 0 (Lemma), it follows that
d2pðp); cÞ
dc2
> 0, i.e.,
that p is convex in c. Q.E.D
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